Studies of the binding and signaling of surface-immobilized periplasmic glucose receptors on gold nanoparticles: a glucose biosensor application.
Genetically engineered periplasmic glucose receptors as biomolecular recognition elements on gold nanoparticles (AuNPs) have allowed our laboratory to develop a sensitive and reagentless electrochemical glucose biosensor. The receptors were immobilized on AuNPs by a direct sulfur-gold bond through a cysteine residue that was engineered in position 1 on the protein sequence. The study of the attachment of genetically engineered and wild-type proteins binding to the AuNPs was first carried out in colloidal gold solutions. These constructs were studied and characterized by UV-Vis spectroscopy, transmission electron microscopy, particle size distribution, and zeta potential. We show that the genetically engineered cysteine is important for the immobilization of the protein to the AuNPs. Fabrication of the novel electrochemical biosensor for the detection of glucose used these receptor-coated AuNPs. The sensor showed selective detection of glucose in the micromolar concentration range, with a detection limit of 0.18 microM.